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(54) Additive composition for organic polymers and its 

(57) A lubricating/detachingAflulditylng addith^e com- 
position for organic polyniers is described, comprising a 
saturated hydrocaitoon having from 25 to 35 carbon 
atoms with at least three side substituents consisting of 
a methyl group, combined with at least one polysiloxane 
polymer having a molecular weight higher than 
600.000. The use of this composition or single hydro- 
carbon component as lubrfcating/detaching/fluldifying 
additive for organic polymers, is also described, 
together with a polymeric composition containing addi- 
tives, comprising an organic polymer and the additive 
composition. 

The use according to the present invention is partic- 
ulariy advantageous as It is universal (the same additive 
for all organic polymers, regardless of their formulation); 
It allows the use of high viscosity/high M.W. polymers 
(suitable for extrusion), also in injection moulding, and 
enables the additive to be applied extemally to the poly- 
mer. 
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Description 



[0001] The present invention relates to an additive composition for organic polymers, the use of this composition or 
of the single hydrocarbon component, as lubricating/detaching/fluidifying additive for organic polymers, and the poly- 
meric compositions to which rt is added. 

[0002] The problem of reducing friction and easy detachment from the mould is well Icnown with respect to organic 
polymers different from PVC. 

[0003] The known art has solved this problem by adding, among others, lubricating/detaching agents (oils, waxes, 
esters, etc.) to these polymers, which act as so-called "external" lubricants, In the sense that, owing to their limited com- 
patibility with the polymers, migrate to the interface between the polymer and metallic parts of the transforming 
machine, thus favouring detachment from the mould and reducing friction. 

[0004] The use as polymer additives of process lubricants/mould detaching agents, such as those previously 
described, having an "external" lubricating effect, requires however the application of specific conditions and dosage 
parameters, specific transformation thermal profiles, a particular geometry of the transforming machines, precise trans- 
formation times, together with compatibility with the polymers and relative formulation components and, above ail, the 
Incorporation of said additives which act as "external" lubricants by means of compounding (which is a general proc- 
ess). In fact, if these conditions are not respected, the following problems arise: 

over-lubrication phenomena, with deposits on the dies and moulds; 

leakage from the end-product over a period of time with the formation of stains or, in the case of containers, migra- 
tion to the products contained therein; 

reduction in the thermal stability, in particular in polymers which are transformed at high temperatures; 

reduction in the transparency, in particular in PC, PMMA, styrene homopolymers and copolymers, poiyamide 

copolymers, etc.; 

reduction in the mechanical properties (IZOD. tensile strength, etc.), in particular at low temperatures, in the ther- 
mal properties (VICAT, HOT), welding, surface treatment, coupling, painting, metallization, flame-resistance, etc. 
secondary reactions with the polymers or formulation components, which may cause hydrolysis, lipoiysis. varia- 
tions in the surface tensions, etc.; 

difficulty in transfomiing "hard" polymers due to the intrinsic viscosity or the presence of fillers, loadings, etc. 

[0005] The present invention therefore proposes to overcome the drawbacks present in the known art. 
[0006] In particular, an object of the present invention relates to the use of a iubricating/detaching/fluldlfying addi- 
tive product or composition for organic polymers, comprising a saturated hydrocarbon having from 25 to 35 carbon 
atoms, with at least three side substituents consisting of a methyl group, optionally combined with at least one polysi- 
toxane polymer having a molecular weight higher than 500,000. 

[0007] A further object of the present invention relates to a lubricating/detaching/fluidifying additive composition for 
organic polymers, comprising a saturated liydrocaridon having from 25 to 35 carbon atoms, with at least three side sul> 
stituents consisting of a methyl group, optionally combined with at least one polysiloxane polymer having a molecular 
weight higher than 500,000. 

[0008] The present invention also relates to a |X)lymeric composition containing additives, comprising an organic 
polymer and the additive product or composition. 

[0009] In particular, the present invention relates to the use of a lubricating/detaching/fluidifying additive product for 
organic polymers, selected from the following compounds: 

2,6, 10,1 5,1 9,23-hexamethyltetracosane and Its isomers having hexamethyltetracosane as the basic structure. 
[0010] This product Is preferably 2,6,10,15,19,23-hexamethyltetrBcosane. 

[001 1 ] The present invention relates to the use of the additive composition preferably for polymers such as ail extru- 
sion and moulding polycarbonates, polyamides, copolyamides and high strength poiyamide compositions, transparent 
ABS, styrene copolymers, methacrylates. 

[0012] In particular, the additive product or composition, according to the present invention, is present in a quantity 
ranging from 0.01 % to 80% by weight with respect to the total weight of the organic polymer containing the additive. 
[0013] The hydrocarbon component is preferably present in a quantity ranging from 0.01% to 50% by weight with 
respect to the total weight of the organk: polymer containing the additive and the polysiloxane polymer is present in a 
quantity ranging from 0.05% to 30% by weight wrth respect to the weight of the organic polymer containing the additive. 
[0014] The hydrocarbon and polysiloxane polymer are present in any ratio. 

[001 5] The. additive product or composition preferably present in a quantity ranging from 0.01 % to 1 0% by weight 
with respect to the total weight of the organk: polymer containing the additive, when the polymer is a thermoplastk:. 
[0016] The additive compositions used according to the present invention can be formulated in any form: paste, liq- 
uid, supported on absorbing products or matrix resins (Master-Batches) eta 
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Examples otme^ add«to™iJjMiS™^.^l .mt^^- """" ™™aiv used in the II.M. 

«be^ ca*«n «»„, oJi^ST^iTaST™^™ f .S^ sUwances (such a. nalural «!»». glas. 

ete)w«he»ce«««p™e«ilubS»I^a3Za^^hr T P"*"*"™"* P«)m«t,aclatn Uansparam ABS, 
the same pelymeh^ whm „a«2pa^„^^ ^ ""^ 

pereentages of loadings anZmZ bZovZ^^^ZST- compositions witS high 

or as Ma^r Batches flame-retardant agents can be obtained, of any type, to be used as such 

essed. ^"^*™"'^®*«*™'"9to the present invention can be more easily proc- 

and/or casting. "°^"®'"°""*''^"*«Po'y^r's a themrosetting product Ibrimp^^ 

Seines. romJ^iSlX^'^S^^ ^-'^^ -Panned poly- 

paints in powder form, which are eTsT^^leTCrw, T*'*^*^"^^ 

inventiohorwiththeuseof J^pSic^Toi^^S.JSL.tT*'' "»."»■<""««" •"""""S to the p„se« 
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temperature or tow temperatures (for example for frozen food containers) with an improved flexibiiity. In addition said 
polymeric composition according to the present invention can be a polymeric composition based on vinylic plastisots, 
expanded PU» rubbers for use in the food industry (for example in cap inlay), or a polymeric composition for self-lubri- 
cating end-products, or for the production of aqueous emulsions to be used as detaching agents. 
[0034] Rnally, the additive is applied separately to said polymeric compositions, Le. before moulding, also at room 
temperature and with slow mixers, without the necessity of incorporating the additive via extrustion/compounding. The 
polymer is thus less stressed and does not lose Its mechanical and optical properties. 

[0035] In particular, the additives can be incorporated into the polymers described and listed above in any prepara- 
tion and processing step, also including the start-up and/or operating phase. 

[0036] One of the advantages of the additive product or composition according to the present invention is that it has 
universal use, practically for all polymers and relative formulations, that it Is effective even at very low dosages and is 
suitable for transparent polymers. 

[0037] The composition or product used as additive according to the present invention also has the contemporane- 
ous functions of detaching agent from the mould, dispersing agent for pigments, additives and loadings, apparent vis- 
cosity reducer (in the molten state), "external" lubricant (reduction in the friction between polymers and metallic parts), 
and "internal" lubricant (reduction in the interface friction between polymer/polymer, polymer/loadings, polymer/filler, 
etc.), viscosity reducer for vinylic plastisols, impermeabilizing agent, also with respect to bacteria and mildew. 
[0038] They can also be used by external addition, i.e. without the necessity of incorporation via extrusion or com- 
pounding, and therefore have enonnous technical and economic advantages, as the compatibility is so high that the 
polymers containing additives, when left to rest for a certain period of time, completely at)sorb these additives, remain- 
ing dry and free-flowing. 

[0039] They can also be used as humectants for binding powders to polymer granules, as bases for pigmenting 
pastes for organic polymers, etc. 

[0040] The additive product or composition can additionally be used in high-strength polymers also operating at low 
temperatures or flexible polymers also at extremely low temperatures, and can also be used as a plasticizer In oil- 
extended TR rubbers (SBS, SEBS, etc.), also destined for the food, cosmette. pharmaceutical industries, etc. where 
absence of migration, odour, flavour, etc. are required. 

[0041] The use of the additive product or composition according to the present invention as a base for pigmenting 
pastes for organic polymers or mould detaching formulates for rubbers or thermosetting resins, allows the production 
of pastes or fomnulates which are of unh/ersal use, are easily dispersible in all polymers, pastes or formulates without 
particular interference with the riieology of the polymers containing additives, and extremely fluid, even at low temper- 
atures. 

[0042] The characteristics and advantages of the product or composition used according to the present Invention 
can be better understood from the detailed and illustrative description provided below. 



[0043] The polymers in granular form were mixed at room temperature with the product or composition used as 
additive according to the present invention, and then left to rest for 48 hours. 
[0044] A part of these was sut)sequently moulded as such, on an injection press. 

[0045] Another part was extruded on a Union single-screw extruder (diameter 28 mm, length 20 diameters, com- 
pression ratio 1:4, screw rate set at 30 rpm), using thermal profiles suitable for the polymer used, and subsequently 
moulded. 

[0046] The same polymers in granular form were mixed with other commercial additK^es having the same functions 
as the products or compositions used as additives according to the present invention, and were then extruded and 
moulded. The results were compared with those obtained above. 

[0047] The "spaghetti" obtained were cut Into granules to enable them to be injection moulded. 
[0048] In the case of the additive according to the present Invention, no difference was observed between the pol- 
ymers with extemat addition followed by moulding and the polymers to which the additive was applied in dispersed fonii 
tiy drawing followed by moulding. 

[0049] The Melt Flow Index (MFI) parameter was also measured for a fraction of the granules according to the reg- 
ulation ASTM D 1238. 



[0050] Rlm-grade PEHD (MF\ = 5). containing 0.08% of tiie additive 2.6,10,15,19,23-hexamethyltetracosane. 
[0051] The extrusion proved to be more regular than the same PEHD without additive, the flow-rates were 
increased by 12% and the surface defects due to infused products (fish-eyes). 
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[0052] 



10 



Polymer 


2,6.10,15,19,23 hexamethyltetra- 
cosane additive % 


MFI 


Mouldability 


Notes 


PEHD 


0 


2 


difficult 




PEHD 


0.1 


4.2 


very easy 


Moulds lilce a product with MFI = i o 


PEHD 


0.1+0.1 polysiloxane MW > 600,000 


4.4 


even easier 


Moulds at T 1 0'^C lower 1 
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S^S^'abovTc^f^' '° 2.6.10.15.19.23.hexamethyttet«:osane was added externally. 



! above defects. 
EXAMPLE 4 
[0055] 



had none 



30 


Polymer 


2,6,10.15,19,23 hexam- 
ethyltetracosane additive 
% 


Mouldability 




PA-6 (11=2.7) ooQ^nucleated 


0 


- long cycles (over 20*0 








- sticks to the mould 


35 






- does not complete the shape 


40 


PA-6 (11=2.7) nojvnucleated 


0.1 


' fast cycles (about 5*0 

- detaches well from the mould 

- completes the shape, as if 
more fluid, but MFI is the same 



[00561 The same non-nucleated polymer, containing 0.3% of metal stearates. has detachment difficulties. 
45 EXAMPLE 5 
[0057] 



so 



Polymer 


2,6,10,15,19,23 hexam- 
ethyltetracosane addith^e 
% 


Mouldability 


Transparent copolyamide 


0 


-long cycles (over 15*0 

-sticks to the mould 

-does not have dimensional stability 
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(continued) 



Polynner 


2,6,10.15,19,23 hexam- 
ethyltetracosane additive 
% 


Mouldability 


Transparent copolyamide 


0.1 


-fast cycles (about 5") 
'detaches well from the mould 
-maintains dimensional stability 
-transparency is unchanged 



[0058] The same polymer, containing 0.2% of amide waxes, detaches reasonably well but loses transparency. 

EXAMPLE 6 

[0059] 



Polymer 


2,6.10,15,19,23 hexam- 
ethy Itetracosane additive 
% 


Mouldability 


PiVIMA copolymer MFI = 2 


0 


-difficult loading into the screw 
-high friction which causes 
degradation, yellowing and spots 


PMMA copolymer MFI = 2 


0.1 


-fast cycles 

-easy loading into the screw 
-transparency is unchanged 



EXAMPLE 7 
[0060] 



Polymer 


2,6,10,15,19,23 hexamethyltetracosane 
additive % 


Mouldability 


PET/f.g.(30%) (PET with i.v.= 0.78) 


0 


-long cycles (over 4^) 
-sticks to the mould 


PET/f.g.(30%) (PET with i.v.s 0.78) 


0.2 


-reduced cycles (about 25'') 
-detaches well from the mould 


PET/f.g.(30%) (PET with i.v.= 0.78) 


0.2 4- 0.2 of polysiloxane MW > 500,000 


- cycles reduced to 15" 

- detaches well from the mould 

- high dimensional stability 
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Polymer 


2.6.10,16,19.23 hexam- 
Biny neiracosane auultive 

% 


Behaviour during extrusion, 
end-characteristics 


PETI.v.= 0.64 continuous filament Extrusion 


0 


Standard behaviour 


PET i.v.s 0.64 continuous filament extrusion 


0.5 


- no breakage 

- reduction In head pressure 

- 3% Increase In tenacity 


PET l.v.= 0.64 continuous filament extrusion 


1 


- no breakage 

- reduction in head pressure 

- 5% increase in tenacity 


PET I.V. = 0.64 continuous filament extrusion 


2.8 


- no breakage 

- reduction in head pressure 

- 8% increase in tenacity 
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EXAMPLE 10 
[0064] 
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Polymer 


2.6.10.15,19,23 hexam- 
ethyltetracosane additive 
% 


Mouldability 




Styrene copolymer (transparent ABS) 


0 


- medium cycles 








- sticks to the mould 


SO 






- limited dimensional stability 


55 


Styrene copolymer (transparent ABS) 


0.05 


• fast cycles 

- detaches easily from mould 

- very high dimensional stability 

- transparency unchanged 
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[0065] 



5 



10 


Polymer 


2,6,10.15,19,23 hexam- 
ethyltetracosane additive 
% 


Mouldability and transparency 


Moulding PC 


0 


- difficult detachment from the mould 
' yellowing due to shear 




Moulding PC 


0.1 


- fast cyde 


IS 






- easy detachment from the mould 

- no migration on the mould 

- unchanged transparency 


20 






- unchanged mechanical properties 


Moulding PC 


0.5 


- fast cycle 

- easy detachment from the mould 

- no migration on the mould 


25 






- unchanged transparency 

- unchanged mechanical properties 




Moulding PC 


1 


- fast cycle 


30 






- easy detachment from the mould 






- no migration on the mould 

- unchanged transparency 

- unchanged mechanical properties 



35 



[0066] TTie same polymer, containing 0.1% of silicon oil (t| = 30,000), or 0.2% of cetyl-stearyl-palmitate, or Behenyl- 
behenate, or pentaerythritol tetrastearate, or a secondary amide, has a slightly longer cycle and a drop in mechanical 
properties and transparency (ranging from 3 to 5%) 

40 

EXAMPLE 12 
[0067] 

45 



Polymer 


2.6,10,15.19,23 hexam- 
ethyltetracosane additive 
% 


Mouldability and trans- 
parency 


Extrusion PC 


0 


- does not fill mould 

- high yellowing 


Extrusion PC 


0.1 


- fills mould 

- stable transparency 



[0068] . As is evident from the above description, the use of these 'processing-aid' products or compositions proves 
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to be particulariy advantageous, firetly because it allows the partial or total substitution of groups of additives havina a 
l-mrted compatb^ty and also because these 'processing-aid- products or compositions hai a unive Jal iTlS <^ 
atso be used for high viscosity/high MW polymers (suitable for extrusion) also i^ injection nrouU^no B^i^I^^ 
added -separateiy without requiring extrusion and compounding. "louramg. i-maiiy. they can be 



Claims 
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1. A lubncating/detaching/fluidtfying additive composition for organic polymers, comprising a saturated hydrocarbon 
having from 25 to 35 carbon atoms with at least three side substituents consi;ting o^ a mltl^t^p cS^^ 
at least one polyslloxane polymer having a molecular weight higher than 500.00). combined with 

a lubrlcatlng^detaching^uldifying additive composition for organic polymers, comprisina a saturated 
^drocarbon havng from 25 to 35 carbon atoms with at least three side substituente ^IZng^an^Z^ 
optionally comb.ned wrth at least one polyslloxane polymer having a molecular weight higher tSan sS. 

20 

^' ^Bw'^^^^Zh^"'"^ *° '='^^'^««"-^«<^ t^^t the hydrocarbon is selected from 

2.6.10.15.19.23-hexamethyltetracosane and its isomers having hexamethyltetracosane as basic stnjcture. 

« tC^'^nT'^""" "^"^ '^^'^^ hydrocarbon is 2.6.10.15. 19.23-hexame- 

6. The addittve composition according to daim 1 . characterized in that the additive product or composition is oresent 

30 

7. The additive composition according to daim 1 . characterized in that the hydrocarbon is present in a ouantitv rano 
and trooSol; ^ ""T "^''"^ '° *«'9ht Of the oW poVmrcoSningUd?^^ 

::th"ofCZe?c:Siig ra^rv: ^"^"^ ^"^'"^ ^ ^ -P^" - - 

Jis^iT^^r'"'" Mrocarbon and polyslloxane polymer are 

^* rTn^l'"?^ composition according to daim 1 . characterized In that the additrve product or composWon is present 

rd=reX;:ssrarrm^^^^^ 

S^TrsTarg^roZ^^^^^ 

^6^?7^ 23"^r^'Zlt!ii'*'^ according to daim 3. characterized in that the hydrocarbon is selected from 
2.6.10.1S.19.23-hexamethyltetracosane and its isomers having hexamethyltetracosane as basic structure. 

^SSnTS^^TlnT^:?!*'"'''^^ 
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15. The composition containing the additive according to claim 3, characterized in that the hydrocarbon is present in a 
quantity ranging from 0.01% to 50% by weight with respect to the total weight of the organic polymer containing 
said additive and the polysiloxane polymer is present in a quantity ranging from 0.05% to 30% by weight with 
respect to the weight of the polymer containing the additive. 

5 

16. The composition containing the additive according to claim 3, characterized in that the hydrocartx>n and polysi- 
loxane polymer are present in any ratio. 

17. The composition containing the additive according to claim 3, characterized in that the additive product or compo- 
10 sition is present in a quantity ranging from 0.01 % to 1 0% by weight with respect to the total weight of the organic 

polymer containing said additive, when the polymer is a thermoplastic. 

18. The composition containing the additive according to claim 3, characterized in that the organic polymers are ther- 
moplastic resins, thermoplastic elastomers, thermosetting resins. 

15 

19. The composition containing the additive according to claim 18, characterized in that the organic polymers are 
copolyesters (PET, PBT, PEN) and their copolymers, polyesters, polycarbonates, polyurethanes, polyacetals, 
polyamides, copolyamides, polyphenyleneoxides, polyimides, polyamide-imides, polysuifones, polyketones, high- 
strength polyamide compositions, transparent ABS. styrene resins, methacryl-ates, polyetherimides. 

20 

20. The composition containing the additive according to claim 1 9, characterized in that the organic polymers are poly- 
carbonates, polyesters, polyamides. copolyamides, high-strength polyamide compositions, transparent ABS, sty- 
rene copolymers, methacrylates. 

2S 21. The composition containing the additive according to claim 3, characterized In that the polymers can be as such, 
or mixed with each other, copolymerized, formulated with other polymers, formulated and/or modified with one or 
more additional substances. 

22. The composition containing the additive according to claim 3, characterized in that said additional substances are 
30 pigments, filling or reinforcing products, such as natural fibers, glass fibers, carbon fibers, aramidic fibers, flame- 

retardant substances, shock-resistance agents such as SBR, SBS, EPS, EPR, SEBS. EMP, EPDM, antl-UV sub- 
stances and antioxidants, waxes, esters and oils. 

23. The composition containing the additive according to claim 3, characterized in that the additive composition con- 
35 sists of 2,6,1 0,15,19,23-hexamethyltetracosane and the organk: polymer is selected from polycari^onates, polyes- 
ters, copolyamides, transparent ABS, styrene copolymers, methacrylates. 

24. The use of the additive composition according to any of dalms 1 , 4-1 1 , in formulations In the form of paste, liquid, 
supported on absorbing products or matrix resins (Master-Batches), etc. 

40 

25. The use according to claim 2, characterized in that the hydrocarbon is selected from 2,6,10,15,19,23-hexamethyl- 
tetracosane and its Isomers having hexamethyltetracosane as basic structure. 

26. The use according to claim 25, characterized in that the hydrocarbon is 2,6,1 0,1 5,1 9,23-hexamethyltetracosane. 

45 

27. The use according to claim 26, characterized in that the organic polymers are polycarbonates, polyesters, copoly- 
amides, transparent ABS, styrene copolymers, methacrylates. 

28. A process for the preparation of the polymeric composition containing additives according to any of claims 3, 12- 
50 23, characterized in that the additive composition is added separately to the organic polymer whteh Is then sub- 
jected to classical processing such as extrusion, for example. 

29. The polymer obtained by means of the process according to claim 28. 

55 



tj£Sl AVAILABLE COP t 



EP 1 092 747 A1 



European Patent 
Offlea 



EUROPEAN SEARCH REPORT 



AntScMienNiiinbw 

EP 00 20 3476 



DOCUMENTS CONSIDERED TO BE RELEVANT 



ICategoiyl 



Citation of document with indication, where aoorooriaia 



EP e 290 230 A (POLYPLASTICS CO) 
9 November 1988 (1988-11-09) 

* examples * 

DATABASE CHENABS [Online] 
CHEMICAL ABSTRACTS SERVICE. COLUMBUS. 

retrieved from STN 
Database accession no. 113:153624 
XP0O216e006 ***.x3jotfi| 

* abstract * 

& PRICE ET AL,: "Prediction of 
corpatibility in polymer-plasticizer 
sy Stons 
POLYMER. , 

vol. 31, no. 9, 1990, pages 1745-174Q 
JORDAN HILL, OXFORD. I GB * 
•SSN; 0032-3861 

DATABASE WPI 
Section Ch, Week 199240 
Derwent Publications Ltd., London, 6B: 
Class A13, AN 1992-328273 * 
XP002166007 
& JP 04 236256 A (MITSUBISHI RAYON CO LTD) I 
. 25 August 1992 (1992-08-25) ^ ' 

* abstract * ' 

WO 01 04199 A (SCHWEMLER CHRISTOPH 
|"SCHEf PETER (DE); KAUFMANN RaLf (OE); 
BAYER) 18 January 2001 (2001-01-18) 

* claims 1.6,7; exanples * 



Relevant 
todalm 



1.18.19 



1.3,4. 
10,17 



CLASSIFICA110N OF THE 
APPUCATIOII (IntCtTl 



C08IC5/01 

C08L33/12 

C08L67/02 

C08L55/02 

CO8L69/0O 

C08L77/00 



1.4,5,1 



1.5 



TECHNICAL FiBJ>S 
SEARCHED (InLCtT) 



C08K 

C08L 



The present search report h as been drawn up for aO cfafms 

THE HAGUE { 27 February 2001 Engel, S 

CAIBGORrCFOTEOCOCUMSms' f^ ^J^^^ 

Y:partfaJafVr«levarttfoori*nedwtea^ n-^fS***^*^ 

documeniortfiesamecategofy T cited in (fw appHeatfon 

A : tBcfmologicai badcQround >-*«>ciiinentcd8d for other reasons 

O :iion-wriHen dsdosuie 



u ; non-wnden dsdosuie 

Piintemiediaie document JJSJnSit*****™^"'^'^^"*'^ 



BEST AVAILABLE COPY 



EP 1 092 747 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP ee 29 3476 



This annex isis the patent famity members relating to the patent documents cited in the atiove-ineraioned Eurooean saareh «««t 
Ttamemlieis are as contained in the European Patent Office EOPme on 

The European Patent Office is in no way liable for these paiticulafS vvhich are merely given lor the purpose of intone 

27-e2-2e©i 



Patent document 
cSed In search leport 



PubBcation 
data 



Patent family 
meiTiber(s) 



PubVeation 
date 



EP 6296233 



09-11-1988 



JP 63277263 A 
JP 2506768 B 

JP 63297453 
BR 8802141 

CN 88102619 
KR 9107336 B 
KR 9107335 B 
US 4874807 
BR 8802151 
CA 1316620 

CN 88103165 A.B 

KR 9107337 B 

KR 9107334 B 

US 4879331 A 



A 
A 
A 



A 
A 
A 



15-11 
12-06 

05- 12 

06- 12 
39-11 
25-09 
25-09- 
17-10- 

06- 12- 

20- 04- 

21- 12- 
25-09- 
25-09- 

07- 11- 



-1988 

-1996 

-1988 

-1988 

-1988 

■1991 

-1991 

■1989 

1988 

1993 

1988 

1991 

1991 

1989 



JP 4236256 


A 


25-98-1992 


NONE 


WO 0104199 


A 


18-61-2001 


NONE 



ui For more details about this annex : see Official Journal of the European Patent Office. No. 1 2/B2 



12 



BEST AVAILABLE COPY 



